The synthesis and processing of pro-ACTH/endorphin in the developing rat pituitary.
In many aspects of pro-ACTH/endorphin processing, newborn melanocytes are mature by birth. The newborn melanocytes correctly process precursor to many of the expected products including alpha MSH and beta-endorphin, the melanocytes perform tissue-specific modifications such as alpha-N-acetylation and additional proteolytic steps and they respond to dopaminergic agents but not to physiological levels of CRF or glucocorticoids. These features are retained in serum-free cultures of newborn intermediate pituitary cells. Thus, the major developmental alterations in the intermediate pituitary melanotropes involve the net 150-fold rise in pro-ACTH/endorphin synthetic rate, from birth to adulthood. In contrast, processing of pro-ACTH/endorphin in the newborn anterior lobe is not mature by birth. Both in vivo and in vitro newborn anterior pituitary corticotropes contain a large pool of pro-ACTH/endorphin, and a substantial amount of ACTH(1-39) is cleaved to ACTH(1-13)NH2 and CLIP. Surprisingly, the amount of ACTH(1-13)NH2 and beta-endorphin rises with increasing time in culture, but alpha-N-acetylation of ACTH(1-13)NH2 or beta-endorphin is not seen in the corticotropes. As in the adult, the synthesis of pro-ACTH/endorphin in newborn corticotropes is subject to regulation by CRF and glucocorticoids. In addition, glucocorticoid treatment of newborn corticotropes acts to suppress the cleavage of ACTH(1-39) to ACTH(1-13)NH2 and of beta-LPH to beta-endorphin, rendering the treated corticotropes more like the adult corticotropes. This plasticity in processing observed in the newborn corticotropes is not seen in the adult. It will be important to examine whether peptide processing patterns which are changed during this period of plasticity are permanently altered, and then what the consequences of those altered processing patterns might be.